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(57) Abstract: 

/- 

PROBLEM TO BE SOLVED: To provide an optical 
information recording medium entranced in the erasure 
rate of ttie first recording medium and the recording 
sensitivity of the second recording medium by in the 
blue v(/aveiength region and to provide a method for 
recording thereon or reproducing therefrom. 

SOLUTION: This optical information recording medium 
has at least two recording layers made of a phase 
transition material on a substrate and is used for 
recording/ reproducing by a laser beam from one side of 
the medium, the first recording layer and the second 
recording layer being disposed successively from the 
laser beam incident side. When 102|X1-X2|2120 
(wherein \1 is the wavelength of the first laser beam 
23 to be used when recording/reproducing is conducted 
on the first recording medium 17 including the first 
recording layer; x2 is the wavelength of the second laser 
beam 24 lo be used when recording/reproducing is 
conducted on the second recording medium 18 
containing the second recording layer is satisfied, the 
first recording layer shows 1.0 or larger light 
absorption ratio with respect to the laser beam 23 



having X.1 wavelength and the first recording medium 
shows 30 or higher transmittance with respect to the 
laser beam 24 having \2 wavelength both in crystalline 
and amorphous states. 
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< 1 1 2 sdx. ^^ffl|JA^ ?. u— tFjtic J: y ia^s±-r 

±^h%Z<Diy—^%(D^^^XZ (nm) . HillBm 1 
<DBBe^)i<7)SggttS3tqfti|X5p$A c (%) , BtltBmi<D 
iBftll<7)l^a^M=KS3tqaJtt^^ A a (%) . MIBIg 1 (D 

SJS^^Tc (%) . MSsm 1 a)iBS^JiA<iN=BStt^r' 

fe-S^^OfllBm 1 (DfB»!i^«:(D?fei^igip$ T a (%) 
i: Lfci:#. b?IB;1S«A l tmUl&^X 2*<l I A 
1 - A 2 1^1 2 OJi-Siao^icfeS^^ic. mum^(r> 

ItA c/A a ^:&La.o. luIBIg 1 <;3fait!!gi*:A<BlIiBjK 
S A 2ICjc^ LTT c ^ 3 Ofi-OT a>30T?^-5Ct^ 
t -r ^ 5t^tt«tB»J«tt:„ 

[li*«2] fl5ria»:gA 1 tmiBJftgA 2**1 I 
A 1 - A 2 I ^ 5 onf^lHllz&-g,^-&|r, fjtem 1 a> 
IB^IlA<BtrtE;fiSA 1 ic-kT LrmS<oeffllc$,^pfeqaJlX 
tkA c/A a ^^Umo. ffllBIg 1 <DSBiiJ«f*A<HilIBjR 
fiA 2|Cj^LTT c^4 SfiOT a ^ 4 5 "Cfe^ C <5: ^ 
4$1ti:-r^tt^il 1 tBtg(7)jt^«^gBit!«<*„ 

[IS*JS3] SUtB*t5±(CBUlBm2<DsB»!«t*:, fltB 

d1 (jUm)A<30gd1^200-r;, UMMM 
A^ 1 Jit/H 2 (D U— TtT'tBftS^t-^ C i ^ !f#ia 

[»*«4l Sgl (D»t5-hl=fl$^*^tfcmrlBmi<©BB 

l*j««:i:m2ro»«R±lcff$fi£$;h.fcBlIgBm 2 rotBttJ^t* 
<!:$a5y^*:j1±fc4IitT7fc^ci:^f$©t-r-5if*«l 

H^f ^ C * i: -r 1 A^ f> 4 (D L^■rtlA^- 

^l=E«E<D3t^^«sB»!«<*c 

[iS*Jl 6 ] flSaS 1 L/—- tf^feroKS A 1 ( n m) 
A<3 9 O^A 1 ^5 2 0T*fc^Ci:$4#ili<fri)ii*« 

7 ] Mssm 1 rofe»M055tisJixitiiBfriBm i 

<DU— tf5t<7);S:g:A 1 ir^tLT, Ac/Aa^l. O r- 

[i»*Il8l BtrlBmi ©left^A^G e-S b-T e ^ 
fB«<D3t^iBSIfBMij«<*o 



C»*«9] siIIBmia»IBg^gA<Ge-Sb-Te- 
S nS#t;Ci:$!»St -51**511 A^t.7(DL^■r^t*^ 
-)SlciBS(^3t^t«ffitBitJ^»o 

CIS*«10] BUlSm 1 <DIBIiJl<DJi:«^d 2 (nm) 
A<, 3^d 2g 1 2-eife«.Ci:$!f#iai:-rSW*.«1 

9 <oL^-r4^A^-]el3IBK©pt!?:'m^ats«^«:, 

[»*JS 1 1 1 HfFlBm 1 a)tBit!««:l*mrtBS«±IC'> 
'Jc < «!: t BUIBH 1 a>sBitli t J5WHA<c<D)llic«^^$ 

KSSt^tDll^d 3 (nm) A<2^d3^2 0-efc 
^Ct^fftSiirf ^si*^1 A^t> 1 OCDtx-r^ttA^-^l- 

fBtE(D3t^tt$glB^!««:o 

■r^3t^'tf$SIB^!!itt;<DIB»S±:^;i-CfcoT. MIBIS 

mmor>■t^u—^%xmm1y^l^%^(Dmm.m■. 'mzom 

till<«: L. BiJlB^ 1 <OtBf*^^#t;m 1 <DtB^J«tt:lctB 
S^^r-Smi <DU— if3feO>;^^S^ A 1 (nm) . 8515 
m 2 OlBltJl ^#t;m 2 cDiB^!!g<*lctBitS^t-'5m 2 
CDU— y=iptCD;^S$-A 2 ( n m) ti^fzt^. 10^| 
A 1 - A 2 1^1 2 OJS^^<llc&^C,»:^4$mi:-r'5 
3t^^«IBe!«(*<DIBaiS*:^Ji, 

1 3 ] flfEj-Kg A 1 HfriBiSS A 2 A< 1 O ^ 
I A 1 - A 2 I ^5 0t6:^mm^^h:it^^^^tr^ 

IS^jSi 2tBtta)pfe^«®ieii!!«<*cDiBt»s±:^;i. 

[M*« 1 4 ] 3 IB«a>3t^1«ffilB®!«{*lctE 

ftll±-r^ci:^1#8![i:t--5iS*JSl 2*fcl*1 3|Bm 

[fB^i1 1 5 1 If*]® 4 fB«ga)3t^«ffiSBKaE«:l-SB 

iis±-r-5c:i:$-!f$^s<t-r^i«*^i 2^fci*i 3ffi® 
tii*« 16] « 2 MmiiL%±m=!-(o%^^^<D-^ 

;T6g3t3SA^'itBS^$tt/:, m 1 2 0) U— y^jtr-fB 

i5H±-r'5Ci:^<#1ll!t-ri.iS*ii1 2A^C1 5(DL^-r 
;|xAN-]S{rfBma)3fe^tt^sBiS!«tt:(DiBliS±;5;i. 

1 7 1 Htfiam 1 O U— 9=jfe<D A 1 ( n 

m) A<3 9 A 1 ^5 2ox'^^zt^<tmt-r^m 

*iI1 2 7b^'b1 6(DL^-r*l.A^-iII-IB«(D7fe^m^|Bli 
ji^<*OiB»S*:^;4o 

Co o o 1 ] 

[O 0 O 2] 

[^S^roatS] 3t^tglSiBIS!i^<*(D:^§fiibi:KffiJSlb 

<Dy5}tt LT, 2MIBIS)llC2jfiSr'iB^-r4affi*<> 
H. A. Wierengalr cfc'5"Phase change record ing:Opt ions 
for 10-20 GB(dual layer, high NA, and blue)" (Pro 
c.SPIE. Optical Data Storage' 98. 3401. 64-70(1998)) 
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ICJi^$*tT*jy, atfte 5 O nmt 7 8 O nmO)2S 
:^IHIt(!:;)5S4 1 O nmt 6 5 O n m<35 2 jKSgEfi^*<tf 

[0 0 0 3] CZV. A*rt*— A<DX7H«:y h-tH" Xw 
I*. w= k A/N At?4-^t>;h.-S. fcfcU. AttfiEfflU 

—- y^w;^*. klisis. N Aii^ti^u^xwBSPia-efc 
ji^&miroiBaji, ii2(DffifiiMtL. ^loiHaji^ 

. ^i«{*1 7 3!)<ff^Ji£5F;Kfcmi a)»ffi2 1 l|2CDiaM^ 
1 8 mm^Htz% 2 <D*« 2 2 t ^ 1 5 1? 

tlXl^^o m (75iai$JSt*: 1 7*><feu:m2(DfBli*$1*1 

*ff5. Rll*mi«)IB»j«t*:i 7 0)iftfiA|c3^-ri.S 
S*^. R2l*IS2 0fBaj«tt:i SOaSftAJcM-r-SSSt 

C O O O 5 ] S 8 I*, «t*(D3t^«ffitBSJS£i*a>IE»ff 

li. iBiillA^$gB^BttS-c?fc-5<b ^a)tBlt(l<07taiHIX5p^ 
Ac (%) . lBfiJ)lA<#gattS-efc-5i:#(X)IBfiil(D 
3ti3RJ|R^^Aa (%) L/=<!:^<DA c/A a T'fc.5„ 
Sfi^WB*«2 O 9 4 8 3 9#^^|CJ:HI*, SOtftJim^ 

^■SCtA^aMT?. A c/A 1 . 0^^-r-5CtA< 

[O0O6] mi <DSIi)lA<SlSB^tt®-l?fci.i:^ 

<DSI1 CDlBS^5S<*<D3tigil^^T c (%) , nTCDtEm 

^Ta (%) tLfc.h#. m 2 (Diatt«£t*:l*m 1 ©IB® 

[ O O O 7 ] U— tf MS 6 6 O n mjfi^T-(D*f6B^%(- 
J: -SlBliHS^T?!*. m 1 St/m 2 <DsBI*iH*J±lcm»^t 
IB»S±4#tt$»-5(Cl*. T c^4 5aOTa^4 

[GO 0 8] ccT% tmn±T^)S.^xizts\-fi,^m 



», 1971^, m3^^#^) iccty^sicfftb-r-i) 

■So 

[O O O 9] *f|BJ#(»||g|(-J;*tlS. u— if-KS6 6 

0 n miB.mX'<D 2 lifBfl^T?(i5feSii|Rit^ 1 . O Sl/iljg 
^^4 5%A<illtL. mi a)Sej«t*:<!:m2a)£S^j«i*: 

[O O 1 O] 

[fll^A<S;ifcLJ:^ t-r-SSM] LA^ L^CA^f), Wieren 
- ga$i^<D 2jK:glBS^-ei*JKS4 1 O n m t 6 5 

Onm roU— tFjfe^figfflUrfcy. Jt'N.y KA< 

2-D!gjg^e±ic-:Sr<oat*A<6 5 o nmtg<Sffie<b 
[0 0 1 1] *f§B^#<D3t^ttS:|-<fc-5i:IB^e 

o)mmm^m(D'MS:^^m<:k^i^zt\zmmLx. ^ 

S4 O O n m)fifi|T?ld;» 1 (Dtmm(Dfftf&HS.itttm^ 
1. OT'. mi {7>lB^!«tt:(D3t3lii^^4 5%i:$|l^ 

1 rosBttjiJ<*ro;H*^A<:i^+»|c/a:^A^, *fc(im2(D 
lBit!«t*-v5i|il-r -S ly—^iftt<^+'AX'm 2 ®iBitK<* 

[OO 1 2] <fcoT*f6IHI*. ±iaPSi*«3i-r-5t(D 
T?. ;fi:g4 O O nmjft^<D3S;^S:S:lCS*LT*,. m 1 <DIB 

mmo>ift<&i\s.tt^ 1 . o tm 1 «)^ajst*:o)3tsis^^ 

[O O 1 3] 

to. *f6fflO)3t^mfflIB»aEf*l*, 4eSg<b«*4A^e.^i:S 

SBIi)l^SlK±l::'>nf< tizMUm^. >^^P.lIA^ 

yfBftS*^^3t^«^IBtl!iI«:T*fcoT, l^- 

"fi^Amim^hym i (©sBiiM. m2©tBis)it l. m i 
<Dffig^s^^t?m 1 fl)iBSii!«»:iciaats^-r-5m i © u 
— ifjtro;Sg^Ai (nm) . mzinmm.m^-^ty'mz 
«)iBat«(*icfaiis±-r ^m 2 0) u— tFjtcDiS:^^ A 2 

(nm) . mi<DlBt»^0^B^B^*S3felJRJ|R*$Ac 
(%) , mi OIBfiJ®<©l^a«ttS83t?RJ|3l^^Aa 

(%) , mi <7)IBM^^A<!eSttffi-Cfe-51i^<Dmi <DI3 

mu^(Diftm.mm'&T o (%> . m i «)iB»BA<#B^M 

tt®T-fe.S^^(Dm 1 (DIBfiJi«:a)3tSj§*$T a 
(%) t Lfct^. A 1 i:A 2A<1 Og | A 1 -A 2 | 

^1 2 o)^f^M^icfcs^^ic, %^mmmt<=,A^\ 

1 lcJ^L-Cp;rS<7)®ffllcic>.g)3fee6i|Rh:A c/A a 
fiO. mi «)IBfii««:A<;S:gA 2|cS!tLrT 0&3 OS 
OTa ^3 0-l?354c:t*!t#®i: L,fc*,©T?&-5„ 

[0 0 1 4] :i(n%^'mm.mmw\z^^\t. mirosB 

»B(Djt?RJ|Xtt*Jj:i;m 1 ©lBi*!««:a>3feigig*^+^J- 
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1. 6*-c?, stSii^iis ogi^%A^^) 6 ols%^r-^x 
i3<i:i;m 1 a)tBSbj«f*:a)3taja**iSSLT. m 1 ©IB 

<!: S 2 a)IBfiJ!«<*ft ic a»^IEafeS±*#tt*<» & 

[OO 1 5] :$;^eB<7)^fe^«ffifBli^«tt^lc^;L^T, j^:^ 
A 1 tlSL^X 2A<10g|Al-A2| ^5 O'Sr-SM^^ 

tcfc^jf-aic. mi <Diait)i*<jS:gA 1 irj^Lrm^w 

®HICfe^3tl!&l|XttA c/A a $*Lao, m 1 WtB^ 
!«<*A<;lK:gA 2IC^SfL-CT c ^ 4 Sfi-P T a ^ 4 5 t?fc 

[O0 16] C(D«fiElcJ:tLtf, mi CDtB»!«<*i:m2 

i^iBfitJ««:t:l$lS|5li?^C^S<DtB»A<?TX.i.<t 
«f=. iKfi4 0 0nmifi€l®SiK«l=*=fLT*mia)SB 
a^lKDitqftJRht^ 1 . o tm^ (r>mmMV^<r)9bm^m^ 

4 5%A<iiis:L. m 1 (r>unm.wtm<Dum.mwmz. 

So 

[OO 1 7] ^fc, ^%m<j>%m^m^m.^m^iii^ 

S«±lcm2©IBitj«ff, miCDlBft««:, 

1^2 OCT?. «aBft"jA'^e>mi Rt;m2(ou— tf 

3tt?ia«S^-r -5 C i: L l^„ 

[OO 1 8] C:fl>*i/$|Cj:;h,lf. tttS J: y ^?«^£D»t^^* 
gUlffllA^t,IBSS^-r-5Ci:^. UVXOJgaoia^:*:^ 
<-?^, J:ySSJt^CtB^A^'prBllc/*'S„ 

[OO 1 9] *f|B^(05t^«|giBi|j«<*lCfcLN 
-C. m 1 (OStSJilcff^jjES;h.fcmi 0)tBU!«»:^m2(D 

[O0 2 0] :$:^B^(D^fe^•rt^Ieft^S^*(C^5L^ 

tbi*^ mi j^i;m2<Du-+f5f^?iB«s±-r.5c 
[002 1] ^fc, *JtB^<Dpfe^^fffiI^«!!l^^*lciba^ 

T, m 1 ©U— tf3fe(DKgA 1 (nm)ji<390;gAl 
[O0 2 2] ^fc, *^B^<7)5t^Wiilia^J«<*lCfctx 

m 1 ©iBfliJSroafeBRiRJtlim i a>u— y^jtwiSSA 

llcJ^Ur. Ac/Aa^l. OTfe-SCtA<»*L 

[O O 2 3] ^fc. *3S§gW3t^tftfBIBil^S«:|C^ba^ 
T. m 1 a)lE»BA<G e - S b - T e ^^t;C i:A<»* 

[O0 2 4] ^f:. *f|B^(D7t^'ti$EfEltJSi*l=fcUx 
r, m 1 (DtBltllA^G e-Sb-Te-Sn ^^tZ i: 



A<»*LL^, G e-S b-T e J:y tie 

■C. J:y;*:#^f;H^*)!)<f#f)*t-5tL^5<tfflSft^^«-r 

m 1 (OtaiSSa>)l^ d 2 ( n m) Ji^ 3 ^ d 2 ^ 1 
2-efc-5)C^:3b<|[f^LL^o 

(0 0 2 6] ;i(7)m 1 ©iBttJiojii^d 2<D±igii, m 
1 <DsBSj«(**M 5%ja±<03t2iiii^$«tffi-r-Sfcto-e 
fey. d2<DTRii*. a4*«it^:nft.-r. 

< t> i^tE^cDJi $ T' y , 3t^^it± <fc y »s u L ^ 

[00 2 7] *|gB^(D?t!¥:W^tB^!««:|:ifct^ 

r . m 1 ofB^<imi*sffi±i-'>tf < i: t,m 1 <DtBfts 

m) A<2^d 3^2 Ot?fc*Ci:A<»*LtV 

[0 0 2 8] :i<J>BLmm(r>W.^d 3(D±.m\t. mi<oiB 

4 5%)a±(D3rt^jg^^{tlS-r-5)fc46r-fey. 

[0 0 2 9] muoimm'^mm-thtz^. ^fgB^wjt^ 

tf «iBi*JIE«:a)|BttS^:^;4 1*, ffi^^b«*4A^ t> <C S IB 

13 J: yfBfi^SSfe-r-53t^1g«lfBfiiii**:«)|BltS^:^a-e 
o T , HfriBiBfiH (Da*. U— tfife AStia^IA^ ^ m 1 ©IB 

M^ji. m2a)iBStjii: mwrn ^ (Jimmm^^t^m ^ 

(nm) . BilBBm2(DfBliJi^^tm2<DtBtt{«l*IC*B 
IIS±t-Sm2(0U— 9=5feCD;-g:g$ A 2 ( n m) t Lfc 
1 O^ I A 1 -A 2 I ^ 1 2 O^C-SmHrfeSC 

[O O 3 01 cro3t^tt^tB«j«<*<DtB^S±:^;4lcj: 
m 1 a)SBIiBcD7ti»JRtbJJ J;U:m i (CtBaiilt^trs 

jftSA 2©iia^^47li-|rj:y. fct^l*. 5tiRi|Ritttl|Ji| 

1. Ot^^^hm^. e-^X'. ^&]&mit3 0^°A>t^i^6 o 
§)l%*1;a^i)Ci:A<pI«gr'fei.„ m 1 <»lBfS@i3 cfcl/ 

m2(DiBitB<7)«*4^f>tBft^#ic^tp-yrr. m^<Dt^m 
Ts m 1 (ommmti^tmz (Dtmti%t^m:zB.»uumm 
[GO 3 1 ] ^ftm<Diftmmmmim(Dmm±:fs>i 

ICfcL^T, atftA 1 taS:^A 2*<10^|A1-A2| 
^5 O^^SM^IC35SZi:A<jI?*LL^„ 
[0 0 3 2] C<;5tgfi)j|CcJ:*t(i. mi 0)IBiSJI«:<tm2 
<DlBaJj«tt:^SC^lciSL^M^i)atft-eSB»S^-r-5 c t 

mz. ajHF)^tIBlis±^*1±J!»<^#t>i^4<^:L^3^^ffli&*■r 

-5 o 
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[o o 3 3] :^mm<D^^mmmmmi*-<Dmmn 

(/urn) A<3 0^d 1 ^2 0 0iC?fc43fe^tS«fEa^at»: 
[GO 3 4] ZOmmiZ^^li^ *teJ:yJl^a)3|L^» 
[CO 3 5] ^fc. *il^(D^^W#f5lt{«<*<;)fBiiS 

[0 0 3 6] ^fc. ^HBjcojfe^ti^isfl^jiX^^rotee^ 
*:^^£l^fcL^r. m2;siaa?^^3gT(D5t3ijRK©-si5 

t L — if t i}<^^m~m^LXl^^^ 

;fiES3fe3?.A^t)tb*J$;txfc. m 1 5.1/^2 WU—tfjt-Cse 

tiw^-r -5 c t L t^o 

[O O 3 7 1 *f!IB<D5t^«a[tB^«f*<DSSttS 

^:^,^|::*5t^r. BilIBIg1(7)U— +f3fe<D;-ftSA 1 (n 
m) A<3 9 Og A 1 ^ 5 2 0-r?j&^Ci:AW*LL>„ 
[C O 3 8] 

T in 1 El 6 ^#SS L xisiB^f -5 o 
[ o o 3 9 ] (SIJSOJK^ 1 ) 0 :*:fgBj(OSI]56CD 

a)_hiii)#SJi 5 , » 1 a)±ffiij3t^ .^s 6 , » 1 wsits 

mt/tTi$m9. m2(DTffli|^S^1 O. m2<DlBli)11 

1. ^2 (D±m^mm ^ %z <r>±.m%=^%m ^ 3 , 

1 6 tfliSy ^^^-a-fcaiit.!: Ufc, %^ (DTfliJJtT^ 

B 2 A^ 1 (Dsst^ 7 ^T-<7)0Pffi/je^m 1 roiBfiii^ 

<*1 7, m2<DTfiiJptT,^li9A>t>m2(DJRItlil 4^ 

-eo#is«j5E^m2a)iB«a»:i 8 t-r-So cro^sg^ij 
l-fct^r, tei^s^fidi 91*. »«iffliit?&s. 
[o o 4 o] Sffil t Lri*. nagttr-, iC^^icj&cr 

B^-e«S(D¥;f t CD ^ 06ffl-r-5 o 
[004 1] mi (DTll'JjtT,^^ 2 l±. |j|®<*j5M-C& 

02. T a2O5^fi:03^ib!^. S i N, A I T i 



S-S i 02l*I^^BM«*4T-fcy. BSStS^^L. J« 

(^J^li, :J^.»EJ£« raSSb^t^j gJSftr*. 1 
97 1^, m3»^#gB) |=A-:5<t+»:ic.fcy, IBflig 

y ^ < ^lfe«^^ai£-r •& J: 5 l=BR?Bl=9i^f -5 c t 

[0 0 4 2] m-KDTm^mm3it. m^jmLmm^^ 
-am 1 cDTffl'j3tT/*ji2 2:m i <Dsses4 i:(DBaT?±i: 

■SifelM^K^fiSih^-S^^^tt*,. Si. A K Z r. 
T i, Ge. T a/d:i:S^#t7M<b!^t L<l*C;h.t)$# 

t?S<bSS<b^. S i tj:i:^-^timit^^mm-t^. zJti 

A r :b*X#iam4'^fcl*A r ^Tx i: SfC^fXHfflmtf^ 
y >y-ri.c:i:(CJ:yffm-C#-S. m 1 ©Tffll 

A<:#^#<^^bLriBM^>H*tt^lc»#^-^^-i.fcto. 1 

A^t,7 nmA<a*L<. <fe y L fMmi**?) 5 n mt? 

[0 0 4 3] m 1 (DIBStJl 4 1*. Sx:^;^4^— e— A(D 
J; o r i^^tS t I^B^Mffi i: rorplT' W a^W'Sffi^® 
*ec-rtt*4t LT. Ge-Sb-Te. Ge-Sn- 
Sb — Te^ Ge — Bi— Te, Ge— Sn — Te. I 
n— Sb — Te. Sb — Te. Ge— Te. Ag— In 
-Sb-TeO)^. A Ag, C 

AK Ga, Pd, Pt, Ni, Ce, Cr, B 
Sn, Se, In. La, C, Si, Ti,Mo, 
W, Ta, Hf, Zr, Nb, \/ (O o *>'pf-J: < t t—O 

T?&-5o cf't?*!, Ge-Sb-Tel*, GeTe-Sb 

2T e3M-7c^sSiajSA<ffiJ$$gB^B^b«*4i: Lr^jt^^CfBffli 
>S^ttB6^St^-ri)-i:A<-C#^o GeTe : S b2T 
e3=x:1 (iSx^lO) <Diiafi£ffiHA<4g$St±l:: 

-Sb-Teli, G e T e -S b2T e3S-7C^i^afiE(- 
S n T e ^^APLfc*r*4-ex [ (Ge-Sn) Te] - 
S b2T e30)iiafiEiCT?^$+L^o G eO)— SP^ S n-^a 
«S-ri)CtlrJ:y, * t,»Ei:i>iBSi<baJtOlRj±A<Sti.fc 

-5 C i: A^3figBJ^a)|||^T'«lijE $ tir 
i)o m 1 (DIfiitP 4 li, C+Lf,<D*t|4^m^t Lr A r 

:tf;?.^fcl*A r ii:^tN2ii:^(0)S^-^ii:^n^m^'PV7. 
ij >'?-;£|cj;yjgj$-r-5Ci:A<T*^5o Cl^ir*, 

m 1 cDtBisiiii*: 171*, 4 5 °A,&i±(D^mmmt:W-r ^ 
tzib. m ^ (ommm 4 ommt. )5<rti2nmr'& 
y, »-r^^i:atttiiJticnfofcy, )i^:T:st?«B=B<b 
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t|a)a*-C, S<Tt*5l3 nm^p-r-So St^^SffiJ: 

[0 0 4 41 m 1 <7)±fiy^®)i 5 1*, eyiSLia»(c.fe 

1 (DtB^M 4 t M 1 <D±mzft=Fm^ 6 i: ©Ht?* i: 

[ O O 4 5 1 W 1 <D JifiHit^^Jg 6 14. mi a)Tflil5feT 

*fcm 1 ©iMitT,^)! 6 14. mi CDTfii|5(c=F,^Jl 2 i: 
[ O O 4 6 ] mi WSWB 71*. A K A u . A g . C 

u^fci4w*ic>|-^*D^^*n^fc^^^fflt>.5, mi© 

a$ii::»=^i±. nftwi-iimi rotBttJi 4 T-^cfc^^a 

jSs-r-5>ffi^fc«*4T'fc^„ micDj5i^^7t, mi (7) 

l*Jl<r=t 2 O nm-T?*E,S, Sl^^-S) t SttmitlC^ 

[ o o 4 7 ] f^mm 8 14. mi ©sBfl^at*: i 7 i:m 2 <o 
ummi$i 1 8 © 37 — * $ is»j-r ^ fc«^)i-is itfc 
MT?fcy, m 2 cDtefiSii* 1 8<B']ic^p»qi«A<ff$fig$tvr 

PgJtNAtU'— tfjt;^:gAlCj;y;^^$tl, -5 A 

2la±^^:^liT'&i)„ ^3t*a)?igA<»iixMro8 0%$^* 

mtLtztJiiblt. AZ = A/ 12 (NA) 2) -CjfiftlT' 
^■S, A=400nm. NA = 0. 6a)t^. A2 = 
O. 5 5 6 /im,t^J y, ±0. 6 i[/mJUF»3t4^jS;aiSl^ 
t^j:^<DX'. Piltll8l4l p miii±<Dm^f}<!i!!'Wlztj: 
i)„ J»i^<DJilll4. m 1 <7>IEiiJ!gtt: 1 7tm2(DiBf*l« 
tt:i 8rBl©ffill*<>i*1^U>X0)m7feprilE'SlEffll::ic)-5<*: 

^ic, (Dm^ t-^t>i*:xm^i^>X(Dpf-nx'^i> 

1 X/m*^C,5 0//mA<^tf*Lt^o PlilS 8 ^ ff^JjEt- ^1- 

14. *-r»« 1 ±icm 1 (Dtimm^ ^ i ^ Lf=«. 

%m.\tm%m ^ l t x ^ >/ ^> s ^$5=? l ^ 

m2(DIBI|j«i*1 8^|Iig|)l8±lC 
(00481 m 2 «)TiliJ3tT/^^ 9 14, mi (DTfiiJ^T 



[0049] m 2 CDTtlll^ffiS 1 O (4. mi (DTfi"!^® 

[00 50] %2.<num.m^ 114. mia>SB^€4^i^ 

j«t$:l 8(D3feigig*l4mi a)IBSJ«<*1 7(DJ:aJS®S 
^ft^tt^Cl^OT*. iefiig<D^mi4+»lC3fe^qRJ|5[-rS# 

5 n mA<^* L < . J: "J Lt^Klll4|t| 1 O n m-^fc 
i.. 

C00 5 1] m2<D±fi9iiiE^i 214. mi<o±.fiy»® 

[ O O 5 2 1 m 2 a)±«?3t^ 1 3 (4. mi <D Jifiijife 

( o o 5 3 ] m 2 (Dsste 1 4 14. mi (osstji 7 i: 

SStlS 1 4(DKIi:i45 O nmA^^, 1 O O n mA^SI^ U 

[0 0 5 4] ttaS 1 5 ii LT. 3t«l<btt<SSi-\^il3a'tt 
«tfli. ^P^^^h«li^fflL^SCi*<T•#S. 'J 

[0 0 5 5] ^fS— S«1 614. »«1 tl^C^OW** 
[0 0 5 6] (IIJ6<DftJ®2) BI2I4. *:f£B^Wll!fi<D 

C(D3t^tg«IBMl«t*:l4. »te1Jtlcm2a)Slt)S 

1 4. m2(D±ff.i|5feT/^® 1 3. m 2 (D±tli|^®)l 1 
2, m2(7)IBti)ll 1. m2CDT{PJj^®S 1 O. m2CD 

TtujtT/^ji 9 ^injJuaM L. mmm a ^ift-i^xm i 

SStJS7. mi<D±ffli|3tTi$^6. mia)-hfflll?®B 

5 . m 1 (DiBHii 4 , m 1 (DTM^^M 3 . m 1 cdtw 

3tT/^ll 2 ^IliJlfill LT. SiiJl 2 o ^mftzm'ytt 

LT L^-i». m 1 (DTmtftTmm 2 an f>m i osstB 7 ^ 

r-O^liflUS^mi (7)IB»»«:i 7. m2<;)TfflimT,* 

^9AN^>m2£0S|^® 1 4^-e<D^)lttfi)c^m2(DtBfli 

8<t^^„ ief»s±«iji 9i4«il)l2 otlT'fe 

^. Croli^. »«1 <fcyjli^<D^LN«ajl2 OflOANt, 

^S^ftBftA<prtglC^fi)„ m^it. Kiyoshi Osatolcj: 
•5 "A rewritable optical disk system with over 10 G 
B of capacity" (Proc. SPIE.Optical Data Storage' 98. 
3401.80-86 0 998)) Iz^Hlt. IBPitNA^O. eir^h 

o. 8 5\z-t^:zti3<'nj^xi>^. 

[o o 5 7] m 1 <DgBit!««: 1 7 tmzmmi^i^-i a 
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[0 0 5 8] L3&^L, *sl^6©f^$®lcaba^Tl*, mzo) 
coo 5 9] mtnwr?>mmit. f^^mr^mi^tsio^ 

[ O O 6 o ] ^liM 2 O 14, ^Hi^tHb^flg-V'SW^pSS 

c o o 6 1 ] (.mmcDmm 3 > 0 s t*. *fiB^a>sij£® 

-So :z<r>tfc^mmtmmm-t^ m i (©as 2 1 ±^zm ^ 
(DTfi')3t^i$ji 2 , IS 1 oTm^^m 3 , m 1 cDiestJi 
4 , m 1 <D±ffii#sji 5 , m 1 <7) iflijitT^e e . s 1 

<DSS4)17 ^)ii;^;«JlL, i):icm2rost5 2 2±(cm2 

(o&mm^ 4. m2<7)ji«rj3t^,^js 1 3, m2<D±fflii# 
tSfS^ 2, »2a)iB»g 1 1 , m^<DTmnmm^ 
m 2 (DTMi^^mm 9 ^m^fewji urmfiE ufc. m 1 <o 

Tmtft=^f$mzA^k,m 1 <Djsitji7^T?cD#-iitg/s$-m 

1<DfB«jiX«:i 7. l|2(DTil'J3t^jfJl9A^C,m2(DJS 

m^mmmw^ vmm^titzn-icD&m^ ^ % 

[00 6 2] » 1 OJaB^JSEtt: 1 7 » 2 (DfBM^JKft: 1 8 

[0 0 6 3] mia)**JS2 1 &0:Sg2(D»ffi2 2 i: LT 

-f ^tzltPMMAtj:t'(Dmm-^tzitii'77.^mi^^ 
[O O 6 4] JgSli 1 5(4, SB^^f3tSI<b1±^flM-VJS^ 

[006 5] (.mm<D^m4^) m^it. m3{Z7ji-r:^^ 

m(Dmm(r)mm 3 ic j: f6iHft!«{*irs^-r-stBfs 

S^T^ii^^Uru-So «IJ^I4, E 3 (DTfe^WSlBliJI 

i*:^tB»if^-r5ii^. mia)tBaj«»:i 7o^mn± 



I4;TSS A 1 1 <© U— if 3t 2 3 "Cff L^, ^ 2 <DKfil!« 

1 8 (DieaJS±l4;TS* A 2 2 0) U— +F5t 2 4 -C?t 
d= 04(c*>L''r, Ril4. ;SSA 1 |cS4-r-Sm 1 ©IB 
ftigf* 1 7 CDS***, Til4, jfi^SA 1 l-^J-r-Sm (D 
SS^JaEi* 1 7 <D3t2ljaS. T2I4. ;«SA 2U*fr'l.m 
1 0)gB^!««:i 7(D3t2lil^, R2l4, '.SiS: X Z {zj^t 

1 a^B:mzmmn±^itztb{z[t. T2^4 5%A<ii 

[0066] (^JfeOffJSs) I115IC, ;$:^Bja)IISE<D 

mm-iii-^h>3izjz:btit^mmimmmzmm-simfj:mm 

Tl^-So »«2 6J:(Cff^^$*ifc2*a>3fe«jRK2 7- 
1, 2 7-2A<ai*tg|5 3 1 jS^T'Y:H-il^«;m3 2$ffl 
t^T^jKL*-»;J£SSi:'JCoT, ^2^11;^^* (SH 
G) m^^«JSLrL^So 3lc«jfi[SS2 7-1.. 2 7-2 
lC(4^+l^^t^«a)S&.5i^SSfe«jt 2 8-1, 28 
-2 7!)<ff^j3g^4xTt^-i)„ ^SltSU— +)-'3 O- 1 , 30- 

2 A^ t. thit ^*T.f=»*;ei4, -e;h.-F+v3t#;SSS 2. 7 - 
1. 2 7 -2fl>AW«P2 9 - 1 , 2 9-2IC^^L, ^J- 
«J5$E4t it 2 8 - 1 , 2 8-2-CjKS^«i$^lfc^, Y 

:5i-iis*iRK3 ziz^ij-^m^H. tam^s 1 j:yajw^ 

(nm) , Ab (nm) IC(4*iS^-r -5 J: 5 US UT^^ 

;J$S^}|l*+lfc3fel4jffifiA a/2 (nm) , Ab/ 

2 (nm) T'tbS^gP3 1 J: ytb*t*+l-S„ i/tMtLX 
14, -5-*l-?+La)S:$:K A a ( n m) , A b ( n m) <D3t 
<!:jR:gSlft*4xfcA a/2 (nm) , Ab/2 ( n m) 

mi/tmtu^o mf&$*ixi^^^mi*it'—*f(D}&^ii7 

8 O n mA^C> 8 7 O n m"l?fe-5<7)'e, 3 90nmA^b4 

3 5 nm<75;fi[fi-r?3r>tll4r1i|gU— 

fe5lHgT?fe-S)„ cfc yjSL-'jgSCDifiSftU— HjFA^F^ 

5§*+t^xl4*, ^jli;fi^St J:y3®<r*#'5„ tH:^jl4i^30 
mW-efey, fiJffl^m5 0%tLr3t^1««IBiiJ«ft:<D 
fBftS^lil 5mW)aT-e^T3Ci:A<^^^LL^„ 
[0 0 6 7] (IIS6(DJfJS6) I116IC, ;$:^0^(DllSB(O 

mm 1 A^t. 3 ic j;.5jt!^'t»^ieitj«<*icigfflpifii^£iegj 

ll±:^;4<D->X^A«fiEg|$*-r o S6 (a) 14, U— 

1116 (b) 14, i^—fiftimtLxmmoymmsx 
imm L tz$'}&^^^ ^isffl L r 2 i&mtm^'n ^ m-^x 

fc-S. me (a) (DJi^, ffi1<Di|iS<*U— if3 8<!:m 
2<D^««:U— tJ-*3 9 ^^g-^^Tt^'v-v K4 1 lc}g«L 
T, SiCDU— y-'jfe (jRgAl) 2 3 ,tm2a)U-ifjt 

(;'K«A2) 2 4 $aiSt$-a--S)„ C<Ov';^T^A-ei45t^ 
^•v KI43fe3glc— Dfo, tiZ-o^WX&^o m6 

(b) (7)^-^, ^;fi^:g^;J^4 3 S-jt^^-v K4 1lc}S« 
LT, jfig^^^tlfcU— ffife (jSftA 1 ^/cl4A 2) 

4 2$^UlW$-t*-i>o Ca)i'X^A-el4^t^'^•v KI4-0 



(8) 



*#M2 0 0 1 -1 9 5 7 7 7 



> K;U=E-^ 3 7T?IHJ|n$-e-. Ht^^y K4 1 |C}S«L 
/i U— tf pt3S 38, 39, 43A^fc, ^;h.-?-*4x U— tF^t 2 
3, 2 4, 4 2A<aiS^-r-So C*lt.COU— tfifel*, 

u>X4 o Lr pt^tiffiie^js^* 3 6 (Djiffiic*3fe 

[O O 6 8] 

[ O O 6 9 ] (USE^i] 1) liCtotC, 7t!¥:«^ia«!iS«: 
a)=&S<Dttma»T*^>««4 O O nm-C|ISIWI-»aiL 
fco 3teT/*gt LTZ n S-2 Omo I %S i 

02, ^Wamt LTG e N, sSfi^JSt LTG e S b T 

2 Omo I %S i 02l*, R FS^lS^fflt^T A r 
fflSl4'T?Z n S — 20mo l%S i Oz^—fv h^X 



h^^X/^-vSi 'J >'i7*Lrff$/iEL/-, IHflbgG e S b T e 
G e S b T e ^—*fv h$X/<-y^ U ly^y^nm^L 

ilLfco SStHA g^#l*, DG®3S^fflL^t:A r 

4S*S«T*$a 1 ICn^-To it^<Df=*>lrJRfi6 6 O n rr^ 

(n) -JNS^IS (k) X i X'ib^o 
[O O 7 O] 









OeSbTe 




(mn) 


Zo5-Si0> 


6eN 


«& 






400 


2, 23-0. 02 i 


2. 40-0. 171 


1.76-3. I7i 


2. 99-1. 96 i 


0. 34-f.90i 


660 


2. 10-0.001 


2. 24-0.041 


4. 20-3. 90 i 


3.90-1. 30i 


0. 24-4. 15 i 



[007 1]SlA^'bs A=400nmi:660n m<D 
^mmmm^it^n>t. ZnS-S ■ 02tGeNI* 

J±^M;«««ci?ttA<'h$l.NA<, G e S b T e I^SffitDE 

[0072] (Jlli6««2) UliS^I a):^JiT?, jRS3 9 
O nmA^t. 5 2 O n mlrS^f ^^e^mStJr^^SdtJ 

!^it»*ft-3fco l6S^ifiESffiHI*SHG*^T-^«&-e# 

fciKs-cfc-s. M 1 (omum 1 7 (7)^)itiiSi*i2i i 
^,iii3(cjs-ro jmi*, mi cDTfj)3ic;T/^ffl2<oBiii;i: 

^^^3 tf^-l (0±m^^f§5(Dmm.^5 nm^ Hi© 
fBg^W4<DflIll^ 6 nm, mi OTSIt® 7 (OKil^ 1 O 

^^TmmommtLx. mi<DTffi53tT/^^2A<3 e 

A/64n (nm) , B 1 ro±<|ll5t^,^M 6 AM 2 A / 
64n (nm) (DiSa^-&tp-t±^ SlX, -5- WtSfiEt?(D3tl» 
IftltAc/Aa, m 1 rotBltS 4 A<-?-;h.^*tL$SStt^, 

^^«2ICip-r„ 
[0 0 7 3] 
[^2] 



Al 




(nm) 


Ac/Aa 


Tc(« 




390 


1.02 


57.2 


49.5 


400 


1.07 


55.7 


48.9 


410 


1.12 


54.3 


48.3 


420 


1.16 


52.7 


47.4 


430 


1.20 


51.1 


46.9 


440 


1.24 


4M 


46.3 


450 


1.28 


48.3 


45.7 


470 


1.36 


45.3 


45.0 


500 


1.48 


42J0 


44.5 


520 


1.55 


39.8 


44.1 



[0 0 7 4] s.2.{Z7ikr^mA^^. m i (Dummii^-i i 

(D'kMM.tt Ac/Aa (d:;KSA<@ < -5 ($ <!: 'J^ 

y, JtSid^Tc, Tal*aE:gA<S<JtEi.l5i::*:#<& 

[0 0 7 5] (IISS0IJ3) ||^£0lJ2<^)ltS!^^(::»-:Jt^ 

r, m 1 oieitisi* 1 7Xutm2cDiB«j«i*i s^js?* 

A 1 ic^btLTSt^lSltUfco SllficDft^^l (OlttlBJiy, 

H1 1 irj^-rtSiiE-CTt^W^teftiiSt*:^ 9fi^Kf^ Lfc, 

m 1 (DiBisi^i* 1 7 zii;m 2 <©ifift!«t*: 1 s (D=&m«*4 

I^I*IIJS0|J1 <tl^«|-Cfc-5„ M2a)Sa^J«fl:i 8<DiSt1- 
KJ?li, ZnS-S i 02tl^y>fi^%Z<T>Tmit^'^m 
9A<6A/6 4n (nm) , G e N A^ t) ^j: -Slg 2 (DTffl 
SS)110A<5nm, G e S b T eA^b'E^*m2(DIeit 
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26<5nm. Z n S - S i ©2*^ ^ -Slg 2 «)±ffllj3feT 
/*g1 3A<2 O A/e 4 n ( n m) . Ag^#*\t>^C^ 

1 oimmmi^ i 7 2 ©ia»j«{*: 1 s ® c n r 

ifa$:g(DM>5: satin's K$«-feb«Sjir<f ofco l^iilt 

(i5m/st?fc.i)o C NRIi 3 T 1 OlHlIB^Lr 



7<D;H*^E r s (dB) t « 2 (DtBtiai* 1 

soffi^ssp p/p b^i¥ffiLfciKm^a3(c*-r, 

= 5 0dB^j:St°— ^/^r?— Pp (mW) t/U7^fi 
■7 — Pb (mW) 

[0 0 7 6] 

[«3] 













(nm) 


ErsIdB) 


Pp(inW)/Pb(mW) 




400 


20 


11.7/4.9 




410 


24 


12.0/5.1 




420 


26 


12.4/5.3 




430 


33 


12.8/5.4 




440 


36 


13.1/5.6 




450 


40 


13.5/5.7 




470 


42 


13.8/5.8 




500 


44 


14.0/5.9 




520 


46 


14.3/6.0 



[ o o 7 7 ] s 2 izTT.-rmmm 2 wttmss^xt/^ a 1= 

yfi^m^lS^A^^. Ac/'AaA<. 1. 0)iL±S}tHtm 
^*A<2 O d B»?,;h.llfflor«gt'tcy , ^??>IC1 . 2JJI 
±$)*tl±*3 O d B)il±(D;^^*AM#t>4x-Sa)-e 1 . 20 
JilJlA^'<fcySfSLt^o LfcA<oT, H 1 <©teitJ«<* 1 7 
l*;JSg4 3 O nmJii±-^?tBfiJf?±■r-g)C^:A<^^fSLL^C 

Coo 7 8] m 2 a)faiti£<* 1 a <Dtimmmz■ol^x 
[CO 7 9] (.mmmA-) mmm3<Di&mA^h>^ mi© 

fa»a«:i 7 tm2<7)fBfiJJS|«:i 8tt, ftSf/jrlB^S^ 

[CO 8 0) -tci-C, S5IB»!«l*A<#tirftS?/j:sBfiJ^^ 
!t#14^StST?^*,J;5fc. ll4lc*-rj:3l::mi<OIBtt 
mi^^ 7^;J$J1A IT'ietiS^L. m 2 CDlBltiim 1 8 
$;iSSA 1 lcjaL^ffilap*^|rfc■5iKSA 2r'tB»ll^-r-5 
mi <0fB^«l*1 7l*«fiA 1 Ir^tLT 

Jt6<gt::*c^< ^i:'5<fc9iciii6£^j2 tmm(Dmmt L 
fco c ro^^T'wm 1 mmmw i 7 ©iKs a 2 (cs4-r 

-5i®ii*^ilJfe0«2i:Pl^lc3t^ttSLfco mi(DIB» 



PJEf-SififiA 2(c^tefLTI*jt^^Ma)3t^«A<^^o-5o 

1 i-^-r-sm 1 cDiBS^^Ett: 1 7 (Dt/tt&mttitmm 

mziZTjkLtzm'-JVib^, AA = Al-A2tL. Al 

= 5 2 O n mX'&^m-^O)^ A (Cj^-T-Sm 1 CDtBltl«<* 
1 7(DMiM^©^^b^ftmLfco -^0>l®*^a4lca5 

■r. 

[O O 8 1 ] 

[a4] 



A . A (nm) 


Tc(%) 


T8(%) 


10 


41.2 


44.4 


20 


43.5 


45.4 


30 


45.2 


46.4 


40 


47.0 


47.2 


50 


48.6 


48.2 


70 


54.9 


53.0 


100 


63.3 


61.6 


120 


67.0 


65.4 



t^M(Dm7&mt^:kt<tj:^zti^<t>tt^^o A 1=5 2 

2) , A 1 = 5 2 O nmC7)ii'&. 1 Onm^AA^I 2 



(10) 
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[ o o 8 3 ] mmm s ) :$:iifig«9-cM^, mmm Atm 
mmm^n5ii<. a At a 17!)<J:y/^^F^pJi^lcoL^ 

Ti+^-r-So 1 O nm^ A A ^ 5 O-e. Al=450t? 

too 8 4] 
[^5] 



A. A (nn) 


Tc («) 


Ta i%) 


10 


50.3 


46.8 


20 


53.3 


49.1 


30 


55.6 


50.8 


40 


59.5 


54.4 


50 


62.9 


57.6 



to 0 8 5] «5A^c,, mmm^tmmn^ aaa<:*:# 

1 = 4 5 O n m(0 jtqftJRJtl* 1 . 2 8 A^f t>4^Tt^-5a) 
±SIST?*fco A A <!: A 1 A</h$LMS^Id:. IBgiSgJgS 

IO086] mm.m6) mmm Artmmz^ -^ zo 

n A A ^— 1 O n mT?. A 1 = 4 O O n m'Ci5'51§ 
^0), A A icJt-r -Sm 1 <DIBg«E«: 1 7 ©SiS^roS^b 

to O 8 7] 
t«6] 



A A (nm) 


To(X> 


Ta(%) 


-120 


37.2 


48.5 


-100 


38.8 


47.6 


-70 


42.9 


46.0 


-50 


47.0 


47.1 


-40 


49.3 


47.3 


-30 


50.1 


46.9 


-20 


51.1 


46.5 


-10 


53.8 


48.0 



I00883 S6A^t>, A AA<;*:#tM5i:mi a)IB»j« 
i* 1 7(Digili?l*:^^ < >i-5A<. Al=4 0 0nmropt 

esuxitiii. o 7iijtfc*ofca)r- (a2) . 3feqaiRj±<t 



Sili^(D^^A^c,#^Tll^6W4^DSgmlrJt'<r. ^©is§ 
to 0 8 9] (Siffi0ij7) mmm^trnm^. ai=4 

3 0nmr'fc^«^<D. A A l-S^f -5^ 1 Wlfifl^JaEt*: 1 
7(DSiS*<7)^ib^ltmLfc. ^•0)|g^^a7|Cn|-ro 
to O 9 O] 

ta7] 



A A (nm) 


Tc (%) 


Ta «) 


-20 


46. 7 


45.0 


-10 


49. 1 


45. 9 


10 


53. 3 


48. 1 


20 


56.5 


50.9 


30 


58.9 


52.6 



[OO 9 1 ] S7/)^i^. A A;!)<X^l>fS^'mi<DlBlt*X 
^M<Dm^m\t^^%<t^hZit-b^t>iS^h. A 1=4 3 
O nmOptlKiRltl* 1 . ZOm^k^^Xl^^CDt: 
2) . - 2 O nm^A A ^3 O nm(;)®ar. -\-1^t^tft 

A A<30«Jfflli/h3?<3S:SA^ Al=430nm 

[0092] (ig]5S0>j 8 ) mmm Aix^i^i m-^n^^is^ 

4 3 O nmA^^4 5 O n mTr. ;ftSA 2liA 1 

<*^iaffL. A 1 A 2S^^r2 0<D;«ST'mia>IB 
7 2 (Digital* 1 8(7)CNR<b5N^^^;l'l 
^L/^o I'J^li. i'^;UX^^>->SK^^37(C;ftSA ICD 

[009 3] mi a)iBft!ix<* 1 7 1*, mmm s t mm. 

Ers (dB) . ;Rr/M2(DIBii^imi SCDafiiS^JtP 
pyPb ^PiffiLfc^S^^. ^8 (Al=400n 
m).S9 (Al=430nm). 10 ( A 1 = 

4 50nm) {ZTjk^^ C (DSBItt, ^/";U— Z^fBi^-efeSo 

[0 0 9 4] 

[^8] 



(11) 



!f#g32 O 01-195777 



&^ 
«t 




A 1 

inm) 


A 2 
inm) 


Ers. (dB) 


Pp(i>iV>/Pb(BlO 


m 




400 


400 


20 


11.7/4.0 


2 




400 


450 


20 


13.8/5. 9 


2 




400 


440 


20 


13. 3/5.6 


2 




400 


430 


20 


13. 0/S, 5 


2 




400 


420 


20 


12. 8/5.4 


2 




400 


4f0 


20 


12. 1/5. 1 



[O095] [S9] 







A 1 


A 2 




m2a>fiB»ttf|: 


ft 




(na) 


(nor) 


Ers. (dB) 


Pp(mH)/W>{«W) 


m 


^^lt«sea)i;{«^04 


430 


430 


33 


12.8/5.4 


2 


j&^««tsf»iat»i2 


430 


450 


33 


14.1/5.9 


2 


^^1ft«ltBfitfK(ri3 


430 


440 


33 


13. 3/5. 6 


2 


5^^«v«tsgatixii^i4 


430 


420 


33 


12.2/5.2 


2 


3fe^tir«EBai4:i5 


430 


410 


33 


1 1 . 5/4. 9 


2 




430 


400 


33 


11.1/4. 7 



[O O 9 6] [Si O] 







A 1 


A 2 






ft 




inm) 


inm) 


Ers. (dB) 


Pp(iiv)/Pb(iiiir) 


Wi 




450 


450 


40 


13. 5/5. 7 


2 


5fe^fit«S»«ti*17 


450 


440 


40 


13. 0/5.5 


2 




450 


430 


40 


12. 2/5; 2 


2 


%^f|l«t3&«.f4^19 


450 


420 


40 


11-8/5.0 


2 


3«r^tiriKS5&»^{<r20 


450 


410 


40 


10. 9/4. 6 


2 


5ifc^ift«iett«^f«=2i 


450 


400 


40 


10. 4/4. 4 



7(D>^i^^ 3 O d BU±'A^tzlSb{Z\tX 1 ^4 3 O n 

r'tH^-e^SC^^^^Jt-r-Si:. A 1 ==4 3 O nmi: A 

2 = 4 O O n m0m^'^^'^ti<<k U Ll^o 

[O0 9 8] {mmm9) :^mmmvit. mmmme 

SE-r^o ll]5615iJ8(D$£S3&^t> A 1 =4 3 O nm. A 2 = 



4 O O nmlC;jSSa^^-e^'§)J:9l::. ;Sfi8 6 0nm<!: 
}^^S O O nm(Dr!ilKcD4i^i*U— tf^ SHG^^rz^S 

m2<DtEmmw^ scomm Rifm± 

K) lCfclt>g>. ffilt^g. CNR. yn^m. v*>1>-M 

^SfiSL/co y;u-:^ta®(7)a']Sf£S^«i i ic. ^> 

KISgl(7);H^$S**ai 2lc^-ro 
[O O 9 9] 
[Si 1] 



Pp/Pb 


CNR 






Pp/Pb 


CNR 




>' 7^-^ 


(nW) (roW) 


(dB) 


(dB) 


(%) 


(mff) 


(dB) 


(dB) 


(%) 


11.6/S.O 


53 


32 


9.6 


10.3/4.4 


55 


32 


9. 1 



[0 10 0] 



[SI 2] 



(12) 



tfggz O 01-195777 







Pp/Pb 
<oV) CmV) 


CNR 
(dB) 


(dB) 


(%) 


Pp/Pb 
(nA) (nV) 


CNR. 
(dB) 


(dS) 


(») 


n.8/5.2 


52 


30 


fi.9 


to. 8/4. 6 


54 


30 


9.3 



[O10 1] C(D<fc51=SHG^^^$-figo/ti^jfi?Siife/^ 

[ o 1 o 2 ] (sijfi«9 1 o ) EI 3 (Dt/t^mmmm 



[O 1 O 3] 
[«13] 







Pp/Pb 
(««) OnV) 


CNR 
<dB) 


(dB) 


(%) 


Pp/Pb 
(mW) (oit) 


CNR 
(dB) 


(dB) 


(%) 


11.5/5.0 


52 


33 


9.5 


10. 2/4. 4 


54 


33 


9.3 



[O104] [«14] 





5^2 offie^aff 


Pp/Pb 
(ffllV) (mlT) 


CNR 
idB) 


(dB) 


(%} 


Pp/Pb 
(nW) (mff) 


CNR 
(dB) 


(dB) 


(X) 


11.9/5.4 


52 


31 


9.8 


10. 7/4.5 


54 


31 


9.4 



[O105] mmm^ 1) :$^mmmx'it. m2<j)^^ 

^2 0<Dff^Ii1 O O /imT?. *J^L/>X{OBaOlSN A 

Jtld:$<)1. 41S-C?fci)„ tB»S^;ftSl*A 1 =4 3 O n 
m. A 2 = 4 0 0nmr% USSft!! 9 <i: , SHG^^ 



-To 

[0 10 6] 
[«1 5] 



^ 1 (DtStt^ti*: 




Pp/Pb 
(nil) Cinll} 


CHR 
(dB) 


(dB) 


(%} 


Pp/Pb 
(niW) (»») 


CNR 
(dS) 


(dB) 


(%) 


11.9/5.4 


SO 


28 . 


10.8 


10. 8/4.6 


52 


26 


10.7 



[01 0 7] ^1 5A^<i, mm^m.t}<±ii<':)tz-^. CN 
R t ;B*^A<S^16T L . v iS» 1 %ig*n L 

[o 1 o 8] (mmm^ 2) ^usE^yr-i*. uss^ij 1 o 



irfclt-aH 1 tEiill4(CG e-Sb-Te-Sn ^fflt^ 
fcli^l-OL>T, i5l«lCgB^®JS. CNR, 

[01 0 9] 
[^16] 



^1 <3D 




Pp/Pb 


CNR 






Pp/Pb 


CNR 




7*-fe 




(dB) 


(dB) 


(X) 


(oH) (oW) 


(dB) 


(dB) 


(X) 


f1.9/&3 


50 


33 


10.0 


10.8/4.5 


52 


33 


9.9 



[O110]ai6<tai5 (7)$Sm*^ »^ . G e - S b - 



[0111] immm ^ 3 ) :^mmmv\t. m 1 (omm 



(13) 
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tm^Otfcmfnt:'n-:>tzo mi <DJ5»tS7 0)H»(*1 
1 =4 5 O nm(Cfclt-5pt5RJ|Rlt.t. A2 = 400nm 

[01 121 
[ai 7] 







(nm) 


Ac/A« 


TC («) 


Ta («} 


3 


1. 25 


70.0 


65. 8 


6 


1.28 


62.9 


57.8 


9 


1..28 


56. 7 


63.9 


12 


1. 26 


49.4 


48.4 


IS 


1.24 


42.5 


'43.8 



1 2 nm-r!(i. Ac/Aa^1. 0«5:Tc^45% 
aoTa^4 5%;5M#t>+Lri^^A^ ^<Z>PJl)!l^ 1 5 n 
m-eiiT c <4 5%. T a <4 5%-e&y3fe^6^*i^t^A< 

ms.x-^ui\ Ltzii^-ox. m 1 otaiiji 4 CDJIJ5I* 3 

nm/)N^> 1 2 nm;b<5?^L< . J: U Ll^SUtt 6 n 
rr\t)^h> 9 n m'C&'So 

[01 1 4] (HJg^iJI 4) :*:||J60iJ-ei*. |g1(7)JSSt 
^7(7)8111^3 nmANi^ 2 5 nm^-e^^r. 2 

tmm<D%mini:n'^fz. m ^m^mm^ commit e 

'S7fe^/^Jl<7)M®^;*i6-C. m 1 a)iBii*^<* 1 7 CO A 1 
= 4 5 O nmlCfcltS5fe5RJRi±<!:. A 2 = 4 0 0nmf:: 

[0115] 

[SI 8] 







<n0O 


Ac/Aa 


TC W 


Ta (») 


2 


1.21 


69. 9 


66.8 


5 


1.23 


68.4 


65. 1 


10 


1. 28 


62.9 


57. 8 


15 


1.32 


56. 1 


52. 2 


20 


1.35 


51.3 


45.2 


25 


1.37 


44.6 


38.5 



[01 16] z<Dmm. m^ (D^mm<Dmmti^ 2 nm/}^ 

C)20nm-Cli. Ac/Aa^1. 0<tTc^45%M 

OTa^4 5%A<|#f,;h.TL\^„ ^(7)M)*7!)<2 5 n mT' 
l*Ta<4 0%.h1g-r^-5)c LfcA^oT, Ig 1 CDJSSJH 
7 Ottlfl* 2 n mA^^> 2 O n m7b<W^ L < . cfc U jlf ^ L 
L^0)li5 nmA^t> 1 5 nmT?fc-S. 



[0 1 1 7] iSi. isi±a)iijs«-t:i*ia 1 , 2. 3ic^-r 

♦«fiE•<?2ifi^:S:SB^(D3S!I^lc-^l^ri^'<fc*<. c^xe.<Z)^|| 
JiElc[St.+iSt<DT'l*Jtf <. aSA 1 i:;:KSA2©M0^ 

[0 1 18] 

mmo^mi &L±<D.i:oiz^ *^B^ic,fetLii. mi(/) 

*jK«A 2a)m2<Z)^— tf3tt?tBfliS*L, A1tA2 
*<1 O^ I A 1 -A 2 I ^5 O^C-Sffl^fr-r-SCirlrJ: 
y , » 1 (D|Btt!«t*:a);S*^i:» 2 (Dfe^!««:(D^fli^ 
JtA<^(C. 38^4 O O n mA-»e> 4 5 O n m<DSaSSlST? 

io] ±-r i) <!: L ^ a 3am e> *l -5 o 

[112] *f|B^(©||]56<DJJ$^2jc<fc^3t^1fffiSfi^«E 

[03] *fia^a)SIJfe©}gS3lcJ;S3t^«ffiS«J5 
WJOJ-^JiElf'J ^n^-r SPIKES 
[S4] *SI0^a)|ll6g<»ffJ®3(cJ;S5fe^1|f«|BSiJK 

[He] *^BJ<7)||S£©Jf$^l A^^,3IC,^;i,3t^'tt^ 

[07] 9t^<D^^mm^&n.mwtznr^umm±yj 

1 mm 

2 m 1 «)T®iptT,^ii 

3 m 1 (DTm^mm 

4 m 1 (;>IB^€ 

5 m 1 <D±fflii^®p 

6 m 1 a>±#jpt^,^p 

7 n 1 <Ds.mm 

9 m 2 (DT«i|7t^;?f B 

10 m2<DTftiJ^®)l 

1 1 mz<D^mm 

1 2 ll2<D±fiil^Si^ 
1 3 « 2 CD±l|ij3fe^^ll 

1 4 mzcoR^m 

1 5 

1 6 ^z-mm. 
17 Hi <Dtefi!ii<* 

1 9 iBtss^fly 



(14) 
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2 O 

2 1 

2 2 

2 3 

2 4 

2 5 

2 6 

2 7 

2 8 
^) 

2 9 

3 O 



m2(7)»ffi 

m 2 00 \y—*ftft 

s« (m2B 

- 1 . 2 7-2 

- 1 . 2 8-2 



2 9-2 

3 0-2 



3 1 as was (m2SiSjK5§*m^=^) 

3 2 Y»i««3Kss (m2;giii3^f6^m^) 

3 6 %^mnmm!^i^ 

3 7 xf>K;u^— 

3 8 m^<D^Fm»\y^ 

3 9 S2<D¥Sf*U-^f 

4 0 >^t^U>X 
4 1 5fe=¥^^':/K 

4 2 jKSggMi^+Lfc U— 3t 

4 3 ^;fiS5t3S 

4 4 iti#i*U— *^ 



[@2] 



1 a 

1 5 



-»2<0Jlflr»S9 1 2 

- »2<OCOJ1' 1 1 

- HacDTMSV^ 1 o 

-RflUff 8 

- iri OEM 4 

• K l IDT« JIt™ 3 

• «n oTVjef^JV 2 

-«IS 1 



— »1 OTWt'F^li 

— an io±i!iiFxiv 
9^ <x>s^m 



3 
4 

5 
6 
7 

e 

— 1ll2,OT*r»l» 1 0 

11 |-9r2a)ieM»i8 

— «r2 a>jL«»=p*jn 3 
mzos^m 1 4 



[04] 



[071 



A 1 

I 



A 2 



2 2 



1 5 



2 1 




»1 ©U— ifjfc 2 3 



-m2<0«« 2 2 
-J-Se 2 CDIgfii«<#r 1 8 

« 1 toumm^ 1 7 



-u-tr3t 2 5 
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[03] 



2 2 



-^zoTanA 1 o 



- ll20|2SflEi^1 B 



- » 1 CD^fi 2 1 



A>|2fftt»1 7 



[gl8] 

y^^mmstmmi^ 36 



;^C">'K/He— 37 




[gl5] 




(16) 
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(4) 



/ ^ »XOV-1f *( X 1) 23 




»l<!)4^f>a<-1f 38 



CXI or X2) 42 




(51) Int. CI. 7 rn.mm^ 

G 1 1 B 7/24 5 4 1 

7/004 
7/125 

(72)Sg^# 7Kl^ 
(72)SgK# Oj* fPi^ 



F I f-73-K (##) 

G 1 1 B 7/24 5 4 1 C 
7/004 Z 
7/125 A 

F^^— A(#*) 5D029 JA01 JB13 JB35 JB47 JC03 

JC04 LB07 MAI 4 RA02 RA43 

50090 AA01 BB05 BB12 FF11 KK06 

KK13 KK14 

5D119 AA22 BAOl BB04 EC40 EC47 

FA05 FA08 




THIS PftGEBlM**^ 



